often found in the family would seem merely to point to the type of stock from which these children come.
The connexion between cyclical vomiting and infection needs consideration. Some would say that infection is always present, and that the child with cyclical vomiting is simply one who shows an exaggeration of the normal tendency of all children to develop ketosis in the presence of infection. Certainly infection may be one of the precipitating causes of an attack, but experience suggests that it is by no means always present.
Finally we must consider whether the cyclical vomiting which we have been considering is really an entity in itself, or if it is just an exaggeration of the normal tendency of all children to develop ketosis, often under very slight provocation. It is, I think, difficult to be certain, but the clear-cut picture of a typical attack, coupled with the frequency and often the regularity of the recurrences, seems to suggest that cyclical vomiting is an entity in itself, with some definite pathology. Greater difficulty, however, arises when we try to link up the typical with the less well-defined manifestations and the allied disorders. REFERENCES STILL, G. F. (1918) Common Disorders and Diseases of Childhood. 3rd ed., London, p. 252. WYLLIE, W. G., and SCHLESINGER, B. (1933) Brit. J. Child. Dis., 30, 1. Professor Stanley Graham (University of Glasgow): Cyclical vomiting may be briefly defined as a condition in which there occur periodic attacks of vomiting associated with ketosis. This definition, however, would not be sufficient. The association of vomiting and ketosis is not unusual and does not necessarily imply such a diagnosis unless there are repeated attacks. The first attack therefore raises difficult problems in diagnosis. Abdominal pain is often present and in certain instances may justifiably lead to a diagnosis of appendicitis and operation. Diarrhoea too may be present although it is seldom severe, and in a fairly large proportion of cases pyrexia suggesting the presence of infection ushers in the attack.
Incidence.-The condition seems to be much less frequent than it used to be: certainly the diagnosis is made less frequently. In Victorian days it was regarded as a "bilious attack" and more recently it became almost a fashionable diagnosis masquerading under the label "acidosis". Furthermore, many cases were regarded as acidosis and treated as such with glucose when the true nature of the malady belonged in fact to the realms of psychology. It is not seen much in hospital practice but most frequently in the highly strung, impressionable child of well-to-do and indulgent parents. The sexes are about equally affected. The subject, usually between the ages of 2 and 5 years when the attacks commence, is often tall and spare, of nervous temperament and with mentality above the average. The factors precipitating the attack seem to be emotional upsets and mild infections usually of the respiratory tract.
Clinical features.-The attack may itself be preceded by a day of voracious appetite. Listlessness, yawning, irritability and changes in temperament appear before the vomiting sets in. At this stage, the mother can often anticipate the attack. The vomiting is intractable and may last from a day to four or five days; even sips of water are returned. It is bile-stained and may in the later stages be blood-stained as well. Early in the attack, acetone is present in the breath and in the urine. The child becomes drowsy and dehydrated, lying limply in a state of prostration. At this stage the pauseless acidotic breathing can be readily recognized. Evidence of some infection in the throat or ears may be found in those with a febrile onset but this is seldom troublesome. Abdominal pain perhaps due in some instances to the retching is more often a cause of concern. Cessation of vomiting is followed by rapid improvement or, if the attacks have been occurring for a long time, vomiting may herald an attack of asthma or migraine. A fatal outcome must be very rare. There has not been any fatal case shown in the records of the Royal Hospital for Sick Children, Glasgow.
The attacks may occur several times a year or even monthly, but seldom more often, and after several years may cease or merge into juvenile asthma or migraine. They have not, in my opinion, any special periodicity. The patient, between attacks, enjoys good health and it is curious how often this point is emphasized by the mother. t Biochemical considerations.-Ketonuria in childhood with or without vomiting is a common clinical finding. About 60% of patients in the medical wards of the Royal Hospital for Sick Children, Glasgow, show ketonuria on admission. Formerly it was assumed that ketone bodies were abnormal end-products of fat metabolism and that carbohydrate was required for their complete combustion, i.e. "that fats were burnt in the fire of carbohydrates". The present view is that they are normal products of fat metabolism produced almost entirely in the liver and oxidized in the muscles. Over-production occurs only when the liver glycogen falls below a critical level. The tissues cannot oxidize them nor can the kidneys excrete them beyond a certain rate and the oxidation is uninfluenced by glucose or insulin. When the production of ketones is greater than the tissues can utilize or the kidneys excrete, the increasing ketonemia may be a factor in the development of acidosis. Ketosis may therefore be regarded as indicating a diminished glycogen content of the liver and has not necessarily anything to do with acidosis which signifies a diminution in the concentration of hydrogen ions or at least in the alkaline reserve of the body.
In 1906 Naunyn used the word acidosis to describe an accumulation of ketones in the body as indicated by their presence in the urine. In the case of diabetes about which he was writing, the presence of ketones is associated with the presence of both an absolute and relative excess of acid but the impression soon became general that the presence of ketones always signified acidosis. This is not so and such a view has been untenable for many years. Indeed it is interesting to recall that only three years after Naunyn attributed acidosis to excess ketone bodies, L. J. Henderson formulated the basis of our modem knowledge of acid-base balance by stating the three variables concerned, namely, the hydrogen-ion concentration, the free CO2 and the combined CO2. Ketonuria can in fact occur either in the presence of excess acid or alkali, and cyclical vomiting associated with a recurring alkalosis has in fact been described.
Biochemical observations during an attack are particularly difficult to obtain. Like juvenile asthma, they rarely begin in hospital, nor can they be induced by a ketogenic diet or acid-producing salts. In addition to the urinary findings, the consistent blood changes are excess of ketones, a low carbon-dioxide combining power and a slight fall in chlorides. This indicates an acid-poisoning or metabolic acidosis (compensated). In severe attacks with air hunger, the pH will be reduced (uncompensated acidosis).
There are observations which suggest that the lowered carbon-dioxide content is the primary change and the vomiting a secondary or compensating mechanism to lose the acidradicle chloride. Vomiting when primary, as in high intestinal obstruction, produces an alkalosis. It would appear that at certain times under certain conditions there is a sudden call on liver glycogen which when reduced below a certain level produces excess fat catabolism and ketosis.
This fall in liver glycogen may be the result of some emotional upset at home or at school or a mild respiratory infection. It seems unlikely that indiscretions in diet, such as excessive amounts of fried foods, eggs or ice-cream, play any part. The history of the individual case will as a rule enable one to decide on the relative merits of psychological factors and infection in precipitating the attack.
Treatment.-There seems to be some slight justification for giving extra sugar between attacks but for obvious reasons it should not be given as a medicine but along with the diet, although this is apparently of no avail when the precipitating factor occurs. Certainly a reduction in the fat intake is unnecessary and, with rationing in force, unwise. Because these children are often tall and thin, over-anxious mothers may be encouraged to fatten them by giving rich foods such as cream and cod-liver oil. This is equally wrong. All that is indicated is an average mixed diet with extra carbohydrate in the form of sugar. Laxatives, tonics and vitamin preparations should not be prescribed. Even the daily dose of sodium bicarbonate, a favourite remedy presumably because of the tendency to acidosis believed to exist, is of doubtful value. Cyclical vomiting is one of the fairly large group of diseases seen in children in which the parents require as much consideration as the child. The nature of the trouble should be explained to them so that emotional and exhausting factors may be eliminated as far as possible.
Dr. Desmond O'Neill (Guy's Hospital): Recurrent abdominal pain in children.-In 1948, Dr . R. C. Mac Keith and I decided to carry out, as an experiment, a full examination from both physical and psychiatric aspects of all children attending his clinic with recurrent abdominal pain as a presenting symptom. The purpose of this enterprise was to find how often this symptom, in the children we saw, was the expression of an adaptive disorder: that is, whether the abdominal pain could be one of the somatic signs of emotional tension occasioned by a failure to adapt to particular stresses which the child had to meet. Abdominal pain, in my experience, often has this significance in adults, and we were concerned to find out if it had commonly the same meaning in children. We did our best to establish factual relationships. Our information about the child was derived from outside sources, such as the school, as well as from direct observation in play therapy, and clinical interviews with the child and its parents. The group which I review contains 25 children. I was able to see all the children with recurrent abdominal pain who had attended the clinic between July 1948 and October 1950, with the exception of one who could not be brought for examination. We kept contact with all the patients throughout this period. The age range was 3 to 16 years; the mean age 8 years. The presenting symptom in all was recurrent abdominal pain for which there was no obvious physical cause. There was much variation in the duration and frequency of attacks: two common sites for the pain were the umbilical zone (12 cases) and the lower abdomen (7 cases). Severity varied from mild twinges to quite severe spasms, in which the child might double up and become pale. In 7 cases, vomiting occurred in some attacks.
In 4 of our 25 children, the pathogenesis of the pain was quite obscure, and I shall say no more about these. The remaining 21 could be divided into three groups. In the first group of 6, emotional tension was one contributory factor, or determinant, among others; in the second group, of 7 cases, it was probably the main determinant; and in the third group of 8, emotional tension was, in my view, the dominant factor. These results were something of a surprise. Of the 21 children whose attacks were associated in some way with stress, 17 had other tension signs: headaches, poor sleep, bad dreams, fidgets, screaming attacks, tics, stammering, disorders of behaviour, and other similar things. In other words the abdominal pain was in most cases not an isolated symptom, but part of a general syndrome of maladaptation. A history of nervous disturbance or stress disorder was found in one or both parents in 14 cases.
The correlation of attacks of pain with a particular situation was pretty plain in the second and third groups mentioned, i.e. in 15 children. In the first group, of 6, some of the attacks could be traced to this source, and others followed on some physical event, such as having a meal, or had no discoverable cause. Anxiety and fear were much the commonest emotional states associated with the pain, being found in 17 of the 21 cases. In 3, anger seemed to be the most important, and in one, grief. Fear of the teacher at school was noticed in some children: in one small girl, even to sit at home and think about her teacher was enough to set off griping.
I shall mention one illustrative case. A boy of 10 was referred to the hospital because ofrepeated attacks of central abdominal pain, which had been present for about four months. He described this pain as a sudden stabbing or aching sensation to the left of the navel, which lasted for some minutes.
He had on the average 3 attacks a day. In an attack, his face was noticed to be pale. As well as the pain, he had slept badly for six to eight months and had suffered from headaches for two to three years. The boy's father, in his lifetime, was nervous and had severe bilious attacks. David's mother, in speaking of this, said "I wonder if that is connected with David's pain? He remembers it very well". The mother was quick-tempered and rather emotional. David had one brother and two sisters-one nervous, and one who had had an illness diagnosed as "cyclical vomiting", and attacks of abdominal pain. The mother had clearly brought up her children well, but was perhaps a little strict and harsh with them, and then felt guilty afterwards: she was an anxious and hypochondriacal person and communicated her anxiety to them. David was a lively, intelligent, alert, rather sensitive boy. I spent some time with him, and administered two projective tests, the Rorschach and the TAT. I found that he had been sent to a boarding-school for three years at the age of 5, and had suffered a good deal there: he had been bullied and knocked about and felt lonely and miserable. He took his work seriously and felt strongly about it. His mother said that when he had had a bad day at school attacks of pain were likely to follow in the evening; and that he tended to complain of pain when faced with a troublesome lot of homework. I formed the opinion that anxiety could precipitate, brief spasms of pain, perhaps large bowel colic, in this boy, and that he sometimes utilized this pain to escape an unpleasant task. After the second visit, he had no more attacks of pain; eighteen months later, he was well and had suffered no return of the symptom. In short, his abdominal pain responded to straightforward psychotherapy and has not so far returned, in spite of the fact that there was so strong a family history of predisposition to this kind of illness.
Where emotional tension was thought to be an etiological factor, I did my best to modify the environment, or the child's attitude to it, or both. In young children, play therapy, and in older children, brief psychotherapy was employed. In a few cases, the causal situation had been changed by some outside agency while the child was under observation, with consequent disappearance of the attacks. I was able to treat 16 children at some length. In 3 the symptoms went on as before; 6 were improved; and in 7 the attacks of pain cleared up, and the child seemed generally better. I was able to verify in many children our hypotheses about the origin of the pain; for example, the attacks diminished considerably in one child directly after she had begun to show violence to the puppets at play therapy, and to do to them what she would have liked to do to her own parents.
I am well aware that there are many sources of possible error in this field; in this note, I have given the findings as they appeared to me. To sum up, out of 25 consecutive cases of recurrent abdominal pain seen in an outpatient department, at least 15 showed clear signs of an emotional disharmony which was causally related to the pain: our evidence for this claim is, first, the nature of the syndrome of which the pain was-one'element; second, the time relationships of the pain; and third, the effect of treatment aimed at relieving the underlying tension state. It would appear that this syndrome is not an uncommon condition.
Many problems are raised by this conclusion, of which I will mention one: the problem of why these children react to stress with abdominal pain, and not with some other symptom. We can find some clue to this difficult question in the family history. Of the 21 cases I mentioned above, there were 14 in which one or other parent, or both. had dyspeptic symptoms: abdominal pain in 9, "indigestion" in 4, and duodenal ulcer in one. This may point to the genetic transmission of some local fault or vulnerability, or in some at least another mechanism may be concerned-that of identification. I made a practiceof keeping pain charts with the location of the pain marked in by the patient himself; in several cases there was a quite striking similarity between the patient's own chart and that drawn by the mother to describe her own pain.
Dr. R. E. Smith (Consulting Medical Officer, Rugby School): Prognosis.-The outlook in the majority of sufferers is excellent, but fatalities do occur. Those with greater experience of younger children should tell us whether intravenous glucose therapy improves the prognosis in those very severe cases. Prognosis in the majority depends on accurate diagnosis and the danger is greatest when the child who is an habitual vomiter gets some other trouble, particularly appendicitis. Certainly acidosis and appendicitis can occur together, and if there is any doubt it is wise to have the appendix out. On several occasions the surgeon has volunteered the statement that the appendix was worse than he expected, although before operation he had said: "It will probably settle down, but it is best to be safe". The child with acute appendicitis who also has acidosis is less liable to develop rigidity. I have also had one boy who had pyloric stenosis and because he had previous vomiting attacks, I had great difficulty in getting his parents to take note of his new type of vomiting, which was copious and required intravenous therapy. He had no recurrence after gastro-jejunostomy. The surgeon thought the stenosis was due to a healed pyloric ulcer.
My experience has been chiefly confined to adolescents at Rugby School where one of the strictest rules is that any boy who has abdominal pain or vomiting must be seen by the medical officer at once. I shall make a few observations on the history of some 700 boys, aged 13 to 18, to try and answer the questions:
(I) What is the chance of the child growing out of acidosis in adolescence?
(2) What are the sequele?
(3) What is the prognosis of the sequelea? All the new boys were asked if they had had attacks of vomiting; 402 said "No". A parent, however, would sometimes say that the child had had acidosis, &c., but the boy had honestly forgotten. 102 said "seldom" or "very rarely"; 198 said "occasionally", "sometimes", "often", and on a few occasions "with headaches". 88 of these 702 had 93 attacks, i.e. 10 attacks in boys aged 13; 35 aged 14; 24 aged 15; 10 aged 16; 13 aged 17; one aged 18; as well as two boys who had at least one attack in every year at school. There is approximately an equal number of boys aged 14, 15, 16 and 17, and there is obvious decline in incidence around 16 and 17. There are fewer boys aged 13 than 14 in the school, the age of entry being 13 plus. Acetone was present in the urine of 75 % of those aged 13; 60% of those aged 14 and 15; 50% of those aged 16; 61 % of those aged 17.
Many of the 198 with a previous history qualified their answer by some such phrase as "When I was young", or that attacks stopped at 10 or at 12. Of those 198, there were 49 who had further attacks, i.e. 25%. I would like'to emphasize that, during the same period, 39 of the remaining 500, i.e. 8%, who had never or seldom had attacks, had what was apparently their first attack, e.g.:
H. H., aged l3 , felt heavy over his forehead on November 11, 1942. Temperature 1000 F.
rising to 1030 F. next morning and then by lysis to normal in thirty-six hours. Acetonuria + + + +.
On November 12, acetonuria + + + and he vomited once at 20.00 hrs.
The intervals in the others were often long. E. M., aged 17, complained of headache and was thrice violently sick. Temperature rose to 1010 F. Acetone + +. Last attack seven years previously.
Equally, attacks may apparently end at any age, e.g.: J. E., who had had attacks approximately every six months had one attack of acidotic vomiting at age 14, and no more while at school.
Therefore the answer to the first question is that approximately a quarter of those boys who had vomiting attacks are still liable to have them infrequently during adolescence and that even a few of those who have forgotten or never had attacks may suddenly have one.
Thirteen of those who had had vomiting developed migrainous headaches sufficient to warrant their consulting me. My statistics are not good enough to say whether this is a significant figure and I have no control series. Therefore l cannot answer question 2 accurately, but certainly treatment for acidosis, &c., has little effect upon migraine.
The most dramatic migrainous sequel is epilepsy. One boy who had habitual and often violent sick headaches suddenly had a severe epileptic fit in the school library. He was treated with sedatives and had no further attacks, although, as Ryle (1948, Natural History of Disease. Lond., p. 387) records, attacks may recur. The only other boy who crossed the frontier from migraine to epilepsy continued to have attacks. His father, a well-known surgeon, had had similar attacks until aged 17, during which he often lost consciousness,and a paternal aunt had similar attacks. Therefore, the father was against luminal. The boy Proceedings of the Royal Society of Medictne 32 continued to have attacks, but from 1939 to 1943 had only 4; in 1944 these became more frequent, which he attributed to working about 60 hours a week at a desk; in 1945 he had 40 attacks, and in 1946 20 attacks. Then he found that if he did not overwork and had sufficient sleep, and kept his bowels regular, he reduced the attacks, and from 1947-50 he has had an average of 1 attack every three months, for which he takes 2 luminals and has a day in bed after each attack.
The majority of cyclical vomiters "grow out of it". Dr. R. C. Mac Keith observed that when attacks were associated with an emotional disturbance there might be a lapse of time of about forty-eight hours between the emotional shock and the onset of symptoms.
Dr. J. P. M. Tizard drew attention to some of the organic diseases involved in the differential diagnosis of cyclical vomiting. He considered that abdominal pain was not a prominent symptom of cyclical vomiting and, if severe or if preceding the vomiting, should certainly arouse the suspicion of appendicitis or other organic disorder. Organic diseases characterized by recurrent vomiting, but often without severe abdominal pain, included the comnmon conditions of tonsillitis and pyelitis, but also the rarer congenital cesophageal anomalies and upper intestinal obstructions. He quoted the case of a child who had suffered from recurrent duodenal obstruction due to a congenital membrane. In this case the erroneous diagnosis of cyclical vomiting had been made.
Dr. Hugh Jolly also emphasized the diagnostic difficulties and described a case of lead poisoning in which a diagnosis of cyclical vomiting had been entertained for some time before the true diagnosis was made.
Dr. J. J. Kempton wished to join with Professor Graham in deprecating the use of the word "acidosis" in speaking of the recurrent bilious attacks of childhood.
In the older textbooks-Still and Hutchison-there were descriptions of these symptom cormplexes, not as separate conditions, but as occurring in states of general ill-health, and there was still much to be said for this: so often these symptoms appeared, or were accentuated against a background of mild illness such as that of chronic upper respiratory infection, and if the general health of the child was improved the attacks tended to become less frequent and less severe.
Professor Alan Moncrieff said that cyclical vomiting was not a condition sui generis. Ketosis could not be held to be the primary cause. In observations on children on ketogenic diets for epilepsy in whom ketosis was manifest, he had not seen a single case in which an attack of vomiting had occurred, though transient nausea had been recorded. He regarded infection as playing an important part in the aetiology and thought that the blood chemistry of these children was undoubtedly labile. He had seen tetany caused in one such child by giving sodium bicarbonate too freely. In the treatment he laid the greatest emphasis on rest during the day, lying down, and regular doses of phenobarbitone. While admitting the value of Dr. O'Neill's researches into the psychological background he was not at all ready to accept the conclusions offered'without a similar study of a control series. There were many traps in diagnosis and every case demanded a search into the possibility of infection, organic cause and psychological cause.
Dr. W. W. Payne began by quoting his earlier (unpublished) work on sugar tolerance curves in children with periodic vomiting. The sugar tolerance curve he found to be normal. The adrenaline response was rather higher than normal and the lkvulose tolerance curve was higher than normal. At the beginning of an attack the blood sugar is raised. Later it is low on account of starvation. He described a periodic syndrome with the following features: Abdominal pain, pallor, headache, nausea and sometimes vomiting, the explanation of the symptoms being as follows: Excessive utilization of blood glucose by nervous highly strung children; low glycogen stores in the liver; hypoglycemia; excessive adrenaline secretion in response to hypoglycemia; gastric stasis in response to the adrenaline; further fall of blood sugar and further adrenaline secretion. The symptoms, abdominal pain, pallor, headache and vomiting were due to the adrenaline. He had seen diabetic children who had been treated with adrenaline for hypoglycamia occasionally suffer from these symptoms. Treatment: suprarenal activity being the chief factor, he recommended continuous sedatives and sugar at intervals throughout the day. Dr. G. M. Kerr said that general practitioners preferred the term "bilious attack" to cyclical vomiting, which was both difficult to pronounce and difficult to spell and added little to clarity. He stated that the condition appeared to be no less common to-day than two decades or more ago when it received much attention from the children's physicians. The reason why it was less the concern of the pediatricians to-day was that the general pr4;titioner knew how to treat it. The points he emphasized in treatment were the giving of glucose freely (this not only helps the child but appeals to the mother who likes to feel
